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Pulmonary agenesis, esophageal atresia and a tracheoesophageal ﬁstula (EA þ TEF) are a rare combined
congenital anomalies associated with a high morbidity and mortality. For those patients that have sur-
vived these malformation, there has been limited long-term follow up. This case report describes a 23-
year followup with evaluation of the patient’s pulmonary, cardiac and gastrointestinal function.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Unilateral pulmonary agenesis is a rare congenital anomaly with
a frequency estimated at 1:15,000 autopsies [1]. EA þ TEF has an
occurrence rate of 2500e4000 live births. The successful repair for
the combination of these 2 anomalies was ﬁrst reported in 1985 [2]
with a 5 year followup with no respiratory symptoms. Additional
reports of long-term survivors have followups limited to 12e28
months [3e5]. This case report extends the followup period to early
adulthood to follow potential changes as growth occurs.
1. Case report
The patient was a 4.45 kg term female delivered by Caesarian
section for a transverse position with Apgars 5 and 7 at one and
5 min of life respectively. She initially required supplemental oxy-
gen by nasal cannula. A one-view chest x-ray demonstrated an
opaciﬁed right hemithorax (Fig. 1). She was transferred to our
neonatal unit for further management. She developed a decreasing
PO2 on 100% O2 immediately after arrival. An echocardiogram
(ECHO) demonstrated a VSD and ASD defects with normal
myocardial function. A nasal catheter was inserted and did not pass
beyond T2 with air in the GI tract consistent with a distal TEF. No
other anomalies were noted on the admitting physical exam. The
patient was intubated and managed with hyperventilation toPortland, USA. Tel.: þ1
c. This is an open access article undecorrect her persistent fetal circulation, She developed multiple
episodes of bradycardia and desaturation associated with an
obstructed endotracheal tube. An emergency rigid bronchoscopy
was performed in the neonatal unit demonstrating a large, high TEF
and an absent right bronchus. The concernwas that the large ﬁstula
was creating signiﬁcant reﬂux responsible for the deteriorating
pulmonary status. A #3 French Fogarty catheter was placed in the
ﬁstula and occluded. The patient was then taken to the operating
room for an immediate repair. She underwent a right thoracotomy
with a primary end-to-end anastomosis with mild tension. A
Stamm gastrostomy was also performed. A barium swallow on
postoperative day 7 revealed no anastomotic leak and mild reﬂux.
The patient was discharged home at 4 weeks with no oxygen
requirement. She received supplemental gastrostomy feedings,
which were continued until 8 months of age secondary to her
gastrointestinal reﬂux. Except for a hospitalization at 4 months of
age for RSV, there were no further interval imaging or diagnostic
studies.2. Result
The patient is now 23 years old with no evidence of cardiopul-
monary limitation. She continues to have reﬂux like symptoms but
takes no prescribed medications except for tums as needed. She is
presently enrolled in an exercise program with no signiﬁcant lim-
itations. A recent medical evaluation included a chest x-ray with
opaciﬁcation of the right hemithorax withmarked hyperinﬂation ofr the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Newborn chest x-ray.
Fig. 2. Chest x-ray at 23 years.
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is present (Fig. 2). An ECHO revealed an ejection fraction >55% and
no evidence for pulmonary hypertension. In addition, no septal wall
defect was present. Pulmonary function studies were consistent
with mild obstruction with a FEV1/FVC at 69% predicted. After
correcting for the alveolar volumes, the patient has no evidence for
a diffusion defect.
3. Conclusion
Unilateral pulmonary agenesis is compatible with long term
survival if no signiﬁcant cardiovascular, gastrointestinal or genito-
urinary malformations are present [6]. Previous reports describe
distortion of the trachea and aortic arch due to severe mediastinal
shift contributing to a poor prognosis [7]. An expandable implant in
the chest has also been described in this group of patients [1].Implants have been used in older children and adults after a
pneumonectomy but have less applicability in the newborns who
have compensated for their shifted anatomy. Successful manage-
ment is achieved with this combination of anomalies if medical and
surgical care is carefully planned and associated anomalies
corrected.
Conﬂicts of interest
The authors declare they have no conﬂicts of interest.References
[1] Nowotny T, Ahrens BC, Bittigau K, Buttenberg S, Hammer H, Kalache KD, et al.
Right-sided pulmonary aplasia: longitudinal lung function studies in two cases
and comparison to results from term healthy neonates. Pediatr Pulmonol 1998;
26(2):138e44.
[2] Benson JE, Olsen MM, Fletcher BD. A spectrum of bronchopulmonary anomalies
associated with tracheoesophageal malformations. Pediatr Radiol 1985;15(6):
377e80.
[3] Kitagawa H, Nakada K, Fujioka T, Kawaguchi F, Enami T, Yamate N, et al. Uni-
lateral pulmonary agenesis with tracheoesophageal ﬁstula: a case report.
J Pediatr Surg 1995;30(10):1523e5.
[4] Steadland KM, Langham Jr MR, Greene MA, Bagwell CE, Kays DW, Talbert JL.
Unilateral pulmonary agenesis, esophageal atresia, and distal trache-
oesophageal ﬁstula. Ann Thorac Surg 1995;59(2):511e3.
[5] Hoffman MA, Superina R, Wesson DE. Unilateral pulmonary agenesis with
esophageal atresia and distal tracheoesophageal ﬁstula: report of two cases.
J Pediatr Surg 1989;24(10):1084e5.
[6] Gabarre JA, Galindo Izquierdo A, Rasero Ponferrada M, Orbea Gallardo C, Puente
Agueda JM, de la Fuente Perez P. Isolated unilateral pulmonary agenesis: early
prenatal diagnosis and long-term follow-up. J Ultrasound Med 2005;24(6):
865e8.
[7] Chou AK, Huang SC, Chen SJ, Huang PM, Wang JK, Wu MH, et al. Unilateral lung
agenesisedetrimental roles of surrounding vessels. Pediatr Pulmonol 2007;
42(3):242e8.
